The, normal ultrastructure of the human myocardium is fairly well documented (Porter and Bonneville, 1963; Stenger and Spiro, 1961; Burdette and Ashford, 1963; Lannigan and Zaki, 1966) and some of the prominent subcellular changes have also been described (Burgos and Rodriguez-Echandta, 1966; Alexander, 1967 
The, normal ultrastructure of the human myocardium is fairly well documented (Porter and Bonneville, 1963; Stenger and Spiro, 1961 ; Burdette and Ashford, 1963; Lannigan and Zaki, 1966) and some of the prominent subcellular changes have also been described (Burgos and Rodriguez-Echandta, 1966; Alexander, 1967 Fig. 1 and 2 show the structure of the myocardium from the two control hearts. The muscle cells are delimited by the sarcolemma, which itself is externally bound by a thinly granulated basement membrane. There are numerous pinocytotic vesicles at different stages of formation from the surface.
The cells are separated along their longitudinal axis by the intercalated discs (Fig. 2) .
Inside the cell there are rows of myofibrils, separated one from another by columns of mitochondria or "sarcosomes". The myofibrils consist of many sarcomeres which are the functional units of the heart. Each sarcomere stretches between two Zlines. The mitochondria are arranged in a regular pattern and are abundant in the myocardium. The proximity of the energy-producing organelles (mitochondria) to energy-consuming elements (i.e. sarcomeres) is a good example of co-ordinated cellular function. Their approximate 1:1 column ratio is shown in Fig. 1 .
The sarcoplasmic reticulum, which plays an important role in the coupling of excitation and contraction as well as relaxation of the heart muscle and is thought to be in direct communication with the interstitial spaces, is usually found near the Z-lines (Fig. 2) .
In the cells of the hypertrophied heart (Fig. 3) the number of mitochondria is increased, and there are more myofibrils than in the controls (see Fig. 1 ). Finger-like processes protrude from the cell surface into the interstitial space (Fig. 4) . These "cardiac villi" are crowded with mitochondria (Fig. 5) . There is active pinocytosis on their surface, and some villi contain vacuoles, apparently formed by the coalition of pinocytotic vacuoles.
DISCUSSION
The ultrastructural alterations in myocardial hypertrophy have been the subject of several papers. Richter and Kellner (1963) in their study of the hypertrophied human heart observed that there was no change in the geometrical disposition of the actinmyosin filaments. They suggested that hypertrophy was due to possible increase in the number of filaments in the existing myofibrils as well as an increase in the total number of myofibrils. Carney and Brown (1964) , in rats with experimentally produced left ventricular hypertrophy, concluded that the mnean diameter of the "thick" cardiac myofilaments was the same as in the normal rat left ventricle. They suggested that hypertrophy was due to an increase in the number of thick myofilaments resulting in increase in the size of the myofibrils. Meerson et al. (1964) analysed the various phases of myocardial hypertrophy in rats from the time when the demand for increased work begins until heart failure results. They distinguished three stages. During the first stage there is an increase in the size and the number of mitochondria, after an initial destructive phase. This priority in the production of mitochondria by the cell is apparently due to its DNA-dependant RNA, which acts more rapidly than the DNA-dependant synthesis of any other RNA.
The second stage is characterized by increase in number and size of the myofibrils. Therefore, a balanced distribution of function per unit structure is achieved.
During the third or final stage there is a disturbance of nucleic acid production, derangement of normal structure, and disturbance of functional activity. Clinically in the third stage the heart has begun to fail.
Clinically and histologically the cases presented in this paper demonstrate the features of a second stage (compensated) hypertrophy.
The increase in number and size of mitochondria and myofilaments is in agreement with findings of Meerson and his colleagues. The formation of vili protruding from the cell surface probably indicates the need of the cell for an increased absorptive surface, and the very active pinocytosis confirms that absorption is proceeding. -tropbhied human myocardium are presented. They with multiple pinocytotic vacuoles, and mitochondria wae as follows.
in these finger-like processes.
